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(57) ABSTRACT 

A Wheelchair is disclosed that includes a seat, a pair of 
Wheels, a detection part indicating the presence or absence 
of a user on the seat, electric brake units switching between 
applying braking forces to and releasing braking forces from 
the Wheels based on control signals, and a control part 
connected to the detection part and the electric brake units 
and outputting the control signals to the electric brake units. 
The control signals include a ?rst control signal causing the 
braking forces by the electric brake units to be applied to the 
Wheels and a second control signal causing the braking 
forces by the electric brake units to be released therefrom. 
The ?rst control signal is output When the detection part 
indicates the absence of the user on the seat, and the second 
control signal is output When the detection part indicates the 
presence of the user on the seat. 

7 Claims, 17 Drawing Sheets 
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WHEELCHAIR, BRAKE UNIT THEREFOR, 
AND BRAKE UNIT FOR A 

MANUALLY-PROPELLED VEHICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 
The present invention relates generally to Wheelchairs, 

brake units therefor, and brake units for manually-propelled 
vehicles, and more particularly to a brake unit that is 
attached to a manual Wheelchair or a manually-propelled 
vehicle so as to increase its safety When a person leaves or 
sits doWn on its seat, and a Wheelchair including such a 
brake unit. 

2. Description of the Related Art 
Normally, a manual brake unit is provided on each of the 

right and left sides of a manual Wheelchair. The manual 
brake units are provided in front of corresponding right and 
left rear Wheels, and enter in a braking state to brake the rear 
Wheels or in a brake releasing state to release the brakes, 
depending on the operation position of an operating lever. 

For instance, When a user (a care receiver) seated on the 
seat of the Wheelchair rises from the seat, the user is required 
to stand up after moving the operating lever of the manual 
brakes provided on the right and left sides so that the brakes 
enter the braking state to apply braking forces to the rear 
Wheels immediately before leaving the seat. 
Some users of such conventional Wheelchairs, such as 

elderly persons With cerebrovascular disease Who are 
extremely forgetful, forget to apply brakes on and stand up 
from a Wheelchair. 

Therefore, for instance, When a user such as an elderly 
person or a disabled person forgets to move the operating 
lever to the braking position, and touches the frame of a 
Wheelchair to try to sit doWn thereon again after leaving the 
Wheelchair, the Wheelchair may start to move in an unex 
pected direction since no brakes are applied to the Wheel 
chair. Thus, if a Wheelchair moves as a user sits doWn 

thereon, the user may lose a body balance so as to totter or 
tumble. 

In order to solve the above-described problem, a Wheel 
chair With a brake mechanism that automatically applies 
brakes on the Wheelchair When a user rises therefrom has 
been proposed. 

For instance, Japanese Patent No. 3103775 discloses a 
brake unit including a lever provided rotatably under the seat 
of a Wheelchair so as to receive a load imposed When a user 

is seated on the Wheelchair, and a transmission mechanism 
that is caused to operate by the rotation of the lever so as to 
pull a brake Wire, thereby releasing brakes While the user 
remains seated on the seat. 

In the case of providing a lever mechanism that operates 
by receiving a load under a seat as described above, for 
instance, there is a problem in that the lever mechanism 
under the seat may prevent the Wheels on both sides of a 
manual Wheelchair, Which are foldable in such directions as 
to approach each other, from being folded. 

Further, a user sits doWn on the seat to press doWn the 
lever by her/his Weight. Accordingly, While the user is being 
seated, the end of the lever remains in contact With the 
buttocks of the user. As a result, the user may feel discom 
fort. 

SUMMARY OF THE INVENTION 

Accordingly, it is a general object of the present invention 
to provide a Wheelchair, a brake unit therefor, and a brake 
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2 
unit for a manually-propelled Wheelchair in Which one or 
more of the above-described disadvantages are eliminated. 
A more speci?c object of the present invention is to 

provide a brake unit that is easily attachable to a conven 
tional manual Wheelchair and manually-propelled vehicle so 
as to ensure the safety of its user With simple structure, and 
a Wheelchair including such a brake unit. 
The above objects of the present invention are achieved 

by a Wheelchair including: a seat; a pair of Wheels provided 
on ?rst and second sides of the seat; a detection part 
con?gured to indicate presence or absence of a user on the 
seat; a pair of electric brake units con?gured to sWitch 
betWeen applying braking forces to and releasing braking 
forces from the Wheels based on control signals; and a 
control part connected to the detection part and the electric 
brake units, the control part being con?gured to output the 
control signals to the electric brake units, the control signals 
including a ?rst control signal causing the braking forces by 
the electric brake units to be applied to the Wheels and a 
second control signal causing the braking forces by the 
electric brake units to be released from the Wheels, the ?rst 
control signal being output When the detection part indicates 
the absence of the user on the seat and the second control 
signal being output When the detection part indicates the 
presence of the user on the seat. 
The above objects of the present invention are also 

achieved by a brake unit for a Wheelchair, including: a brake 
member operable to sWitch betWeen applying braking forces 
to and releasing braking forces from a Wheel of the Wheel 
chair; a driving part con?gured to drive the brake member to 
a braking position; a detection part con?gured to indicate 
presence or absence of a user on a seat of the Wheelchair; and 
a control part connected to the detection part and the driving 
part, the control part being con?gured to control the driving 
part so that When the detection part indicates the absence of 
the user on the seat, the driving part transmits a driving force 
to the brake member to apply the braking forces to the 
Wheel, and When the detection part indicates the presence of 
the user on the seat, the driving part stops the driving force 
to release the brake forces from the Wheel. 
The above objects of the present invention are also 

achieved by a brake unit for a manually-propelled vehicle, 
the brake unit being attached near one side of a Wheel of the 
manually-propelled vehicle, the brake unit including: a 
?xing member attached to a frame of the manually-propelled 
vehicle so as to oppose an inside of the Wheel; a ?rst rotating 
member attached to the ?xing member so as to be rotatable 
in a ?rst direction in Which the Wheel moves; a ?rst brake 
member supported by the ?rst rotating member; a second 
rotating member attached to the ?xing member so as to be 
rotatable in a second direction in Which the Wheel moves, the 
second direction being opposite to the ?rst direction; a 
second brake member supported by the second rotating 
member; an urging member con?gured to urge the ?rst and 
second rotating members so that the ?rst and second brake 
members are pressed in a direction to come into contact With 
the Wheel; and a brake releasing part con?gured to drive the 
?rst and second rotating members against an urging force of 
the urging member so that the ?rst and second brake 
members are moved aWay from the Wheel. 

According to the present invention, a necessary and 
suf?cient braking force can be applied, With a simple con 
?guration, to a manual Wheelchair When a user stands up 
therefrom, thus ensuring, for instance, that the user is 
prevented from losing a body balance to totter or tumble in 
sitting doWn on the seat. Further, the brake unit according to 
the present invention is not only retro?ttable to today’s most 
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Widely used existing folding manual Wheelchairs With ease, 
but also attachable so as not to hinder the folding of the 
Wheelchair. Further, a lever is not pressed against the but 
tocks of the user so as to detect the user seated on the seat. 

As a result, causing discomfort to the user is prevented. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Other objects, features and advantages of the present 
invention Will become more apparent from the folloWing 
detailed description When read in conjunction With the 
accompanying draWings, in Which: 

FIG. 1 is an angled rear perspective vieW of a manually 
propelled vehicle according to a ?rst embodiment of the 
present invention; 

FIG. 2 is a front perspective vieW of the manually 
propelled vehicle according to the ?rst embodiment of the 
present invention; 

FIG. 3 is an enlarged bottom vieW of an electric brake unit 
in a brake releasing state according to the ?rst embodiment 
of the present invention; 

FIG. 4 is an enlarged bottom vieW of the electric brake 
unit in a braking state according to the ?rst embodiment of 
the present invention; 

FIG. 5 is an enlarged perspective vieW of a drive mecha 
nism of the electric brake unit according to the ?rst embodi 
ment of the present invention; 

FIG. 6 is a block diagram shoWing a con?guration of a 
control box and various sWitches according to the ?rst 
embodiment of the present invention; 

FIG. 7 is a circuit diagram shoWing a control circuit 
according to the ?rst embodiment of the present invention; 

FIG. 8 is a timing chart of the control circuit according to 
the ?rst embodiment of the present invention; 

FIG. 9 is a truth table based on the timing chart of the 
control circuit shoWn in FIG. 8 according to the ?rst 
embodiment of the present invention; 

FIG. 10 is a plan vieW of an electric brake unit in a braking 
state according to a second embodiment of the present 
invention; 

FIG. 11 is a plan vieW of the electric brake unit, shoWing 
an operation process subsequent to the state shoWn in FIG. 
10 according to the second embodiment of the present 
invention; 

FIG. 12 is a plan vieW of the electric brake unit, shoWing 
an operation process subsequent to the state shoWn in FIG. 
11 according to the second embodiment of the present 
invention; 

FIG. 13 is a plan vieW of the electric brake unit, shoWing 
an operation process subsequent to the state shoWn in FIG. 
12 according to the second embodiment of the present 
invention; 

FIG. 14 is a plan vieW of the electric brake unit, shoWing 
an operation process subsequent to the state shoWn in FIG. 
13 according to the second embodiment of the present 
invention; 

FIG. 15 is a plan vieW of the electric brake unit, shoWing 
an operation process subsequent to the state shoWn in FIG. 
14 according to the second embodiment of the present 
invention; 

FIG. 16 is a plan vieW of the electric brake unit, shoWing 
an operation process subsequent to the state shoWn in FIG. 
15 according to the second embodiment of the present 
invention; and 

FIG. 17 is a circuit diagram shoWing a control circuit 
according to the second embodiment of the present inven 
tion. 
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DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

A description is given beloW, With reference to the accom 
panying draWings, of embodiments of the present invention. 

[First Embodiment] 
FIGS. 1 and 2 are an angled rear perspective vieW and a 

front perspective vieW, respectively, of a manually-propelled 
vehicle 10 according to a ?rst embodiment of the present 
invention. 
As shoWn in FIGS. 1 and 2, the manually-propelled 

vehicle 10, Which is a four-Wheel manual Wheelchair in the 
illustrated exemplary embodiment, includes a frame 12 
composed of metal pipes and a cloth seat 14 provided across 
the frame 12. Further, the manually-propelled vehicle 10 
(hereinafter referred to as “Wheelchair 10”) includes small 
diameter front Wheels 16 and 18 on the front side of the 
frame 12 and large-diameter rear Wheels 20 and 22 on the 
respective left and right sides of the rear part of the frame 12. 
The front Wheels 16 and 18 are provided to rotate freely so 
as to face a direction in Which the Wheelchair 10 moves. 
The Wheelchair 10 includes push handles 24 and 26 so 

that a caregiver can push the Wheelchair 10 from behind. 
Further, the Wheelchair 10 includes a pair of manual brake 
units 28 on both sides of its front part for individually 
braking the respective rear Wheels 20 and 22. 
The manual brake units 28 apply braking forces to the rear 

Wheels 20 and 22 When operating levers 30 thereof are 
brought doWn forWard to engage the engagement parts (not 
graphically represented) of corresponding brackets 32. 
When the Wheelchair 10 is not in use, the operating levers 
30 of the manual brake units 28 are engaged at respective 
braking positions to brake the corresponding rear Wheels 20 
and 22. The operating levers 30 are moved to respective 
brake releasing positions immediately before moving the 
Wheelchair 10. 
A pair of steps 34 on Which a user (care receiver) may put 

her/his feet When the user is seated on the seat 14 are 
provided in front of the front Wheels 16 and 18. 
An electric brake unit 36 is provided inside each of the 

rear Wheels 20 and 22. Each electric brake unit 36 is 
supported by a bracket 38. The brackets 38 are held by 
corresponding loWer-part members 40 ?xed to the loWer 
ends of rear supports 12a and 12b of the frame 12. 
As described beloW, each electric brake unit 36 is caused 

by corresponding control signals supplied from a control 
circuit 108 (FIG. 6) to sWitch betWeen a braking mode to 
apply a braking force to the corresponding rear Wheel 20 or 
22 and a brake releasing mode to release the braking force 
applied thereon. 
A manual operations part 42 for the care receiver to sWitch 

on or off the electric brake units 36 is provided to the push 
handle 26. The manual operations part 42 includes a manual 
sWitch 44, and is connected to a control box 48 via a cable 
46. The control box 48 is contained in a pocket 5011 provided 
to a back part 50 of the Wheelchair 10. 

Seating sensor sWitches 52 and 54 are attached to the seat 
14 in order to detect the seating of the user. Each of the 
seating sensor sWitches 52 and 54 includes, for instance, a 
membrane sWitch composed of layers of ?exible, ?lm-like 
resin substrates. Each of the seating sensor sWitches 52 and 
54 closes and outputs a detection signal When a load 
(Weight) is applied thereto. Since the seating sensor sWitches 
52 and 54 are thin and ?exible, the seating sensor sWitches 
52 and 54 do not cause discomfort to the user When the user 
is seated on the seat 14. The seating sensor sWitches 52 and 
54 are provided in parallel so that the detection signal can be 




















